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(54) IMAGE PICK UP DEVICE AND RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a image pickup 
device that can easily select a photographing mode or a 
recording mode even during photographing. 
SOLUTION: The image pickup device has a high image 
quality photographing mode and a standard 
photographing mode and records photographed image 
data to a recording medium and records the image data 
in the standard photographing mode in response to the 
operation of an operation switch that makes 
photographing in the high image quality photographing 
mode. 
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1 -This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to two or more Mohd's switch especially about 

image pick-up equipment and a recording device. 

[0002] 

[Description of the Prior Art] As this kind of equipment, the digital VTR which carries out record 
playback is conventionally known by the magnetic tape by making a picture signal and a sound 
signal into a digital signal. 

[0003] Moreover, in recent years, the disk recorder which records these digital signals on a 
magneto-optic disk is also proposed. 

[0004] And by these digital VTR or the disk recorder, in order to use effectively the tape on 
which storage capacity was restricted, or a disk, having the long duration recording mode which 
lowers and records the data rate of a signal by making compressibility high in addition to a 
standard recording mode is also considered. 
[0005] 

[Problem(s) to be Solved by the Invention] By the digital VTR and the disk recorder which have 
a standard recording mode and a long duration recording mode (or it is also called high-definition 
Mohd and a canonical mode) like the above-mentioned, before taking a photograph, a user sets 
up a recording mode beforehand, and a photograph is taken by this set-up recording mode during 
photography (record). 

[0006] Therefore, for example, in the case of high-definition Mohd, since it is recorded by the 
amount of data comparable as a scene also with the important scene which is not not much 
important, a record medium will be used vainly. 

[0007] Moreover, in the case of standard image quality Mohd, since photography is once 
interrupted and it is necessary to reset a recording mode as high-definition Mohd even if it is the 
case where a scene important during photography appears, there is a problem that this cannot 
be photoed by high-definition Mohd even if it is an important scene. 
[0008] This invention aims at solving such a trouble. 

[0009] Even if other purposes of this application are under photography, they are in the place 
which enables photography and a switch of a recording mode easily. 

[0010] The purpose of further others of this application is in the place which makes realizable 

the photography and record actuation which a user means. 

[0011] 

[Means for Solving the Problem] In order to solve the problem like the above-mentioned and to 
attain said purpose, this invention An image pick-up means and a coding means to encode the 
image data obtained by said image pick-up means, A record means to record the image data 
encoded by said coding means on a record medium, An actuation switch and the 1st recording 
mode which encodes said image data and records the coded-image data of said 1st data rate 
with said record means so that it may become the 1st data rate with said coding means, It has 
the control means which controls Mohd between the 2nd recording mode which encodes said 
image data and records the coded-image data of said 2nd data rate with said record means so 



that it may become the 2nd data rate which differs from said 1st data rate with said coding 
means. Said control means was considered as the configuration which controls said Mohd to 
change into said 2nd recording mode according to actuation of said actuation switch under 
photography by said 1 st recording mode. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail using a drawing. The operation gestalt explained below explains the case where this 
invention is applied to a disk recorder. 

[0013] Drawing 1 is drawing showing the configuration of the disk recorder 100 by which this 
invention is applied. 

[0014] In drawing 1 , including the optical system of well-known CCD, a lens, an iris, etc., the 
image pick-up section 101 picturizes a photographic subject image, and generates a picture 
signal. And after processing this picture signal in the camera digital disposal circuit built in too, it 
outputs to the coding section 103 and a monitor 1 1 1. A monitor 1 1 1 displays the image 
according to the picture signal acquired by the photography section 101, and also performs the 
display for a menu setup according to the control signal from a control circuit 109. 
[0015] The coding section 103 encodes the picture signal outputted from the image pick-up 
section 101 like the after-mentioned, and outputs it to a record circuit 105. A recbrd circuit 105 
adds addition data, such as a synchronization and ID, to the image data encoded by the coding 
section 103, changes them into the gestalt which performed digital modulation processing and 
was suitable for record further, and is recorded on a disk 107 to predetermined timing. 
[0016] Moreover, the actuation switch 1 13 has various kinds of switches, such as electric power 
switch 1 13a, record trigger switch 1 13b, and mode switch 1 13c, and outputs the indication signal 
according to actuation of each [ these ] switch to a control circuit 109. 

[001 7] A control circuit 109 directs the character display for various menu setup to a monitor 
1 1 1 while controlling the coding section 103 and a record circuit 105 according to the indication 
signal from these actuation switch 113. Especially, like the after-mentioned, it has two 
photography Mohd and a control circuit 109 is controlled by this gestalt to display the character 
which shows current photography Mohd on a monitor 111. 

[0018] The disk recorder 100 of this gestalt has high-definition Mohd who generates the coded- 
image data of the 1st bit rate (this gestalt 6Mbps(es)) by the coding section 103, and records as 
photography (record) Mohd, and standard image quality Mohd who generates and records the 
coded-image data of the 2nd bit rate (this gestalt 2Mbps(es)), and can set these photography 
Mohd as arbitration with the actuation switch 113. 

[0019] Next, the coding section 103 is explained. The coding section 103 encodes the inputted 
picture signal by motion compensation predicting coding according to MPEG 2. 
[0020] Drawing 2 is drawing showing the configuration of the coding section 103. 
[0021] In drawing, the picture signal acquired from the image pick-up section 101 is inputted 
screen rearrangement circuit 201. The screen rearrangement circuit 201 has the memory which 
can memorize the picture signal for a multiple frame (this gestalt four frames), rearranges the 
sequence of the picture signal inputted per frame, and outputs it to a subtractor 203, a switch 
205, and the motion compensation prediction circuit 221. 

[0022] Drawing 3 is drawing showing the sequence of the picture signal outputted and inputted 
by the rearrangement circuit 201. 

[0023] Like drawing 3 (a), the screen rearrangement circuits 201 are frames 3, 1, 2, 6, 4, and 5, 
as the picture signal of frames 1 and 2 and 3 — inputted in order is shown in drawing 3 (b). — It 
rearranges in order and outputs. 

[0024] Drawing 4 is drawing showing the sequence of the coding frame by the coding section 103 
of this gestalt. 

[0025] the coding section 103 of this gestalt — intra — two kinds of coding, coding and 
interchange coding, is used. 

[0026] intra — coding encodes only by the image data in one frame, and interchange coding 

encodes using two or more frames, such as inter-frame predicting coding. 

[0027] Moreover, in MPEG 2, each frame is encoded in distinction from I picture, P picture, and 



B picture according to the class of coding. 

[0028] I picture — all . image data — intra — the frame and B picture to which the frame and P 
picture to encode perform forward prediction coding using the image data of front I picture or P 
picture are a frame which performs bidirectional predicting coding using I of order, or the image 
data of P picture, and call from I picture to the picture before [ one ] the following I picture GOP 
(Group Of Pictures). Usually, 1GOP consists of picture signals of 15 frames. 
[0029] Drawing 4 is drawing showing generation of these I picture by the coding section 103, P 
picture, and B picture, and coding sequence. 

[0030] since the picture signal of a frame 3, a frame 1, a frame 2, and frame 6 — rearranged in 
order inputs from the screen rearrangement circuit 201 and a frame 3 is I picture first in drawing 
— the image data of a frame 3 — using — intra — it encodes. Next, since a frame 1 is B 
picture, it is encoded by the image data of the frame 3 which are the last P picture (being front 
GOP un-illustrating) and the next I picture. Moreover, a frame 2 is similarly encoded by the 
image data of the frame 3 which are the last P picture (un-illustrating) and the next I picture. 
Next, although a frame 6 is inputted, since a frame 6 is P picture, forward prediction coding of it 
is carried out using the image data of the frame 3 which is the last I picture. 
[0031] Hereafter, the image data of each frame is encoded similarly. 
[0032] It returns to drawing 2 and explanation of the coding section 103 is continued. 
[0033] The image data outputted from the screen rearrangement circuit 201 is outputted to a 
subtractor 203, and a subtractor 203 is outputted to a switch 205 in quest of a difference with 
the prediction image data outputted from the motion compensation prediction circuit 221. 
[0034] the difference to which a switch 205 is controlled by the switch control circuit 225, the 
image data which connects with the A side and is outputted from the screen rearrangement 
circuit 201 is outputted to the DOT circuit 207 when the image data inputted from the screen 
rearrangement circuit 201 is I picture, and it is outputted from a subtractor 203 in the case of B 
picture or P picture — data are chosen and it outputs to the DCT circuit 207. 
[0035] The DCT circuit 207 performs DCT processing to the image data outputted from a switch 
205, and outputs it to the quantization circuit 209. The quantization circuit 209 quantizes the 
output data from the DCT circuit 207 with the quantization multiplier chosen according to 
directions by the rate conversion circuit 225, and outputs them to the variable-length coding 
network 211 and the reverse quantization circuit 215. 

[0036] The variable-length coding network 21 1 encodes using variable-length signs, such as 
Huffman coding, and outputs the output data from the quantization circuit 209 to buffer memory 
213. Buffer memory 213 can memorize the coded-image data of the frame of a predetermined 
number, and outputs the memorized coded-image data to a record circuit 105 to predetermined 
timing. 

[0037] The rate control circuit 225 checks the amount of the image data memorized by buffer 
memory 213, and it sets up the quantization multiplier of the quantization circuit 209 so that the 
data rate of the coded-image data outputted from buffer memory 213 may turn into a target rate 
mostly. Moreover, the rate control circuit 225 is changing this target rate by high-definition 
Mohd and standard image quality Mohd like the after-mentioned according to the control signal 
from a control circuit 109. 

[0038] Moreover, the reverse quantization circuit 215 reverse-quantizes the data quantized by 
the quantization circuit 209, and outputs them to the reverse DCT circuit 217. The reverse DCT 
circuit 217 processes reverse DCT to the image data reverse-quantized by the reverse 
quantization circuit 215, and outputs it to an adder 219. An adder 219 adds the output image 
data from the reverse DCT circuit 217, and the image data from a switch 223, and outputs them 
to the motion compensation prediction circuit 221. 

[0039] The motion compensation prediction circuit 221 has the memory which can multiple frame 
part memorize the image data outputted from an adder 219, and when the image data which 
should be encoded is B or P picture, it determines prediction image data using the image data of 
a reference frame, and the image data outputted from the screen rearrangement circuit 201 
among the image data memorized by these memory. And this prediction image data is read from 
internal memory, and it outputs to a subtracter 203 and a switch 223. 



[0040] It is controlled by the switch control circuit 227, only when the image outputted from the 
screen rearrangement circuit 201 is B or P picture, it connects, and a switch 223 outputs the 
prediction data from the motion compensation prediction circuit 221 to an adder 219. 
[0041] Next, a record circuit 105 is explained. 

[0042] Drawing 5 is drawing showing the configuration of a record circuit 105. 
[0043] In drawing, the image data encoded by the coding section 103 is outputted to the format 
circuit 501. The format circuit 501 adds the synchronization and ID data which were generated 
by the non-illustrated additional information generation circuit, and other addition data to the 
inputted image data, and writes them in buffer memory 503. Buffer memory 503 can memorize 
the record data of the specified quantity, and the record data memorized by buffer memory 503 
are read by the modulation circuit. 

[0044] A modulation circuit 505 reads the record data memorized by buffer memory 505 
according to the record timing by the record circuit 507, performs digital modulation processing, 
and outputs it to a record circuit 507. A record circuit 507 records digital data on a disk 107 
according to the output of a modulation circuit 505. 

[0045] Moreover, the servo circuit 509 is controlled so that a disk 107 rotates with a fixed 
rotational speed according to the timing signal from a mechanism 511, while controlling a 
mechanism 51 1 according to the control signal from a control circuit 109 and rotating a disk 107. 
Moreover, the servo circuit 509 outputs the timing signal accompanying rotation of a disk 107 to 
the **** detour 505. 

[0046] In this gestalt, since a data rate recordable [ with a record circuit 507 ] is several times 
as high as the data rate of the encoded image data, a record circuit 507 records on n rotation of 
a disk 107 at 1 time of a rate. Therefore, a modulation circuit 505 reads image data from buffer 
memory 503 to predetermined timing so that record by the record circuit 507 may be carried out 
once to n rotation according to the timing signal from the servo circuit 509. 
[0047] Moreover, a modulation circuit 505 changes the read-out timing from buffer memory 503 
with the control signal from a control circuit 109 according to photography Mohd. 
[0048] Next, the actuation about photography Mohd's switch in this gestalt is explained. 
[0049] The disk recorder of this gestalt is equipped with high-definition Mohd and standard 
image quality Mohd like the above-mentioned. And a user performs a menu display to a monitor 
1 1 1 with the actuation switch 1 13 in addition to the time of photography (record), and sets up 
photography Mohd using this menu display. 

[0050] A control circuit 109 outputs a control signal to the coding section 103 and a record 
circuit 105 according to photography Mohd set up in this way. 

[0051] Specifically to the coding section 103, a control signal is outputted to the rate control 
circuit 225 of drawing 2 . The rate control circuit 225 controls the quantization multiplier used in 
the quantization circuit 209 so that the data rate of the image data outputted from buffer 
memory 213 becomes near the 6Mbps in high -definition Mohd according to this control signal, 
and it controls the quantization multiplier used in the quantization circuit 209 so that the data 
rate of the image data outputted from buffer memory 213 may become near the 2Mbps in 
standard image quality Mohd. 

[0052] Moreover, to a record circuit 105, a control signal is outputted to a modulation circuit 
505. According to this control signal, a modulation circuit 505 reads data from buffer memory 
503 so that data may be recorded once on n rotation of a disk 107 in high-definition Mohd, and it 
reads data from buffer memory 503 so that data may be recorded once on 3n rotation of a disk 
107 in standard image quality Mohd. 

[0053] Furthermore, in this gestalt, also in the midst which is taking a photograph by 
photography Mohd set up beforehand in this way, it constituted so that photography Mohd could 
be switched. 

[0054] That is, it becomes possible [ switching to different Mohd from photography Mohd usually 
set up ] during an actuation period by operating actuation switch 1 13c during photography. 
[0055] It is specifically operating actuation switch 1 13c during photography by high-definition 
Mohd during this actuation period, and it makes Mohd of equipment into standard image quality 
Mohd. 



[0056] A control circuit 109 will switch Mohd of the period when the indication signal is 
outputted, and equipment to standard image quality Mohd according to this indication signal, if 
the directions from mode switch 1 13c are received during photography for example, by high- 
definition Mohd. And if actuation of mode switch 1 13c is canceled, it will be again set as high- 
definition Mohd. The situation of change of the data rate of the image data encoded by the 
coding section 103 at this time is shown in drawing 6 . 

[0057] In drawing 6 , mode switch 1 13c is operated at the time of t1, and a control signal is 
outputted to the coding section 103. In the coding section 103, according to this control signal, 
the data rate is gradually made low, and a target data rate is completely set to 2Mbps(es) at the 
time of t2. Then, if actuation of mode switch 113c is canceled in t3, shortly, the coding section 
103 will raise the data rate gradually, and will set a target data rate to 6Mbps(es) in t4. Thus, a 
certain amount of period (t1-t2, t3-t4) is prepared in the part from which high-definition Mohd 
and standard image quality Mohd switch for preventing change of image quality being noticeable 
by switching a target data rate suddenly. This transition period is made into about 1 to 2 
seconds. 

[0058] Thus, in this gestalt when actuation of mode switch 113c is during photography, even if it 
is under photography, photography Mohd's switch is enabled. 

[0059] Therefore, even when it becomes the situation of wanting to switch Mohd during 
photography, photography actuation is once interrupted and it is not necessary to reset up 
photography Mohd. 

[0060] Therefore, for example, the scene which the user judged not to be not much important 
during photography by high-definition Mohd can be recorded by standard image quality Mohd 
only by actuation of mode switch 1 13c, and it can prevent spending much storage capacity to an 
unimportant scene. 

[0061] Moreover, the consumption capacity of a disk can be saved by usually taking a 
photograph by image quality Mohd, and a photograph can be taken by high-definition Mohd by 
operating mode switch 1 13c on the scene on which the user was pleased. In addition, since the 
character the image displayed on a monitor 1 1 1 always indicates current photography Mohd to 
be on a monitor 1 1 1 although the image of the same image quality is displayed by high-definition 
Mohd and standard image quality Mohd is displayed, by which photography Mohd a photograph is 
taken now can check a user easily. 

[0062] In addition, although a certain amount of period was prepared in the Mohd switch part 
with the above-mentioned operation gestalt, only the transition period from high-definition Mohd 
to standard image quality Mohd is established, and you may make it switch immediately at the 
time of the switch to high-definition Mohd from standard image quality Mohd, for example. 
[0063] Moreover, with the above-mentioned operation gestalt, it set up so that Mohd might be 
switched only during the actuation period of mode switch 1 13c, but this may be constituted from 
a trigger switch, and you may set up so that Mohd may be switched for every one actuation. 
[0064] Moreover, only a predetermined period switches Mohd by one actuation of mode switch 
1 13c, and you may make it switch to original photography Mohd automatically in a predetermined 
period. 

[0065] Moreover, although the above-mentioned operation gestalt explained the equipment which 
has two recording modes, it has three or more photography Mohd, and is good also as 
modification to arbitration being possible by actuation of a switch while photoing photography 
Mohd of these plurality. 

[0066] Moreover, image data is encoded so that it may become a target data rate by high- 
definition Mohd and standard image quality Mohd, respectively, but image quality fixed Mohd who 
encodes only using a predetermined quantization multiplier besides this, and the so-called VBR 
(Variable Bit rate Recording) Mohd may be prepared, and you may constitute from an above- 
mentioned operation gestalt so that [ Mohd ] he may be switched among two or more Mohd 
containing VBR. 

[0067] Moreover, with the above-mentioned operation gestalt, although motion compensation 
predicting coding was used, coding which includes other high-efficiency-coding processings 
besides this or amount-ofHnformation compression processing, and signal processing may be 



used. 

[0068] Moreover, although the above-mentioned operation gestalt explained the case where this 
invention was applied to a disk recorder, data can be transmitted through the equipment which 
records semiconductor memory besides this and records data on a hard disk, or a network, this 
invention can be similarly applied about the system recorded on a server etc., and it has the 
same effectiveness. 
[0069] 

[Effect of the Invention] As explained above, according to this invention, even if it is under 
photography, photography and a switch of a recording mode are attained easily, and the 
photography and record actuation which a user means are attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of a configuration of the disk recorder by which 
this invention is applied. 

[Drawing 21 It is drawing showing the configuration of the coding section of the equipment of 
drawing 1 . 

[Drawing 3] It is drawing for explaining actuation of the circuit of drawing 2 . 
[Drawing 4] It is a timing chart for explaining actuation of the circuit of drawing 3 . 
[Drawing 51 It is drawing showing the configuration of the record circuit of the equipment of 
drawing 1 . 

[Drawing 6] It is drawing showing the situation of the Mohd switch of the equipment of drawing 
1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] An image pick-up means and a coding means to encode the image data obtained by 
said image pick-up means, A record means to record the image data encoded by said coding 
means on a record medium, An actuation switch and the 1st recording mode which encodes said 
image data and records the coded-image data of said 1st data rate with said record means so 
that it may become the 1st data rate with said coding means, It has the control means which 
controls Mohd between the 2nd recording mode which encodes said image data and records the 
coded-image data of said 2nd data rate with said record means so that it may become the 2nd 
data rate which differs from said 1st data rate with said coding means. Said control means is 
image pick-up equipment characterized by controlling said Mohd to change into said 2nd 
recording mode according to actuation of said actuation switch under photography by said 1st 
recording mode. 

[Claim 2] Said 1st data rate is image pick-up equipment according to claim 1 characterized by 
being higher than said 2nd data rate. 

[Claim 3] Said control means is image pick-up equipment according to claim 2 characterized by 
controlling said coding means according to actuation of said actuation switch to change the data 
rate of said coded-image data into said 2nd data rate gradually between predetermined periods 
from said 1 st data rate. 

[Claim 4] Said control means is image pick-up equipment according to claim 1 further 
characterized by changing into said 1st recording mode from said 2nd recording mode according 
to discharge of actuation of said actuation switch. 

[Claim 5] Said control means is image pick-up equipment according to claim 1 characterized by 
changing into the 1st recording mode from said 2nd recording mode further according to the new 
actuation after actuation of said actuation switch. 

[Claim 6] Said control means is image pick-up equipment according to claim 4 or 5 characterized 
by controlling said coding means to change the data rate of said coded-image data from said 2nd 
data rate gradually between predetermined periods at the 1st data rate at the time of 
modification to said 1st recording mode from said 2nd recording mode. 

[Claim 7] Said record medium is image pick-up equipment according to claim 1 characterized by 
including a disk-like record medium. 

[Claim 8] A compression means to compress the amount of information of input image data, and 
a record means to record the image data outputted from said compression means on a record 
medium, It has the control means which controls Mohd among two or more recording modes from 
which the amount of information per unit time amount of the image data outputted from said 
compression means differs mutually. For a current recording mode, said control means is a 
recording device characterized by changing said recording mode into other different recording 
modes according to the Mohd switch directions under record of said image data. 
[Claim 9] Said Mohd control means is a recording device according to claim 8 characterized by 
controlling said record means to record said image data on said record medium to mutually 
different timing in said two or more recording modes. 

[Claim 10] Said record medium is a recording device according to claim 8 characterized by 



including a disk-like record medium. 

[Claim 1 1] Said record medium is a recording device according to claim 8 characterized by 
including a semiconductor memory medium. 

[Claim 12] An image pick-up means and a compression means to compress the amount of 
information of the image data obtained by said image pick-up means, A record means to record 
the image data outputted from said compression means on a record medium, It has the control 
means which controls Mohd among two or more recording modes in which the amount of 
information per unit time amount of the image data outputted from said compression means 
differs from an actuation switch mutually. For a current recording mode, said control means is a 
recording device characterized by changing said recording mode into other different recording 
modes according to actuation of said actuation switch under record of said image data. 
[Claim 13] said control means — further — discharge of actuation of said actuation switch — 
responding — said — others — the image pick-up equipment according to claim 12 
characterized by changing into the original recording mode from a recording mode. 
[Claim 14] said control means — the still newer actuation after actuation of said actuation 
switch — responding — said — others — the image pick-up equipment according to claim 12 
characterized by changing into the original recording mode from a recording mode. 
[Claim 15] Said control means is image pick-up equipment according to claim 12 characterized 
by changing into the original recording mode again in a predetermined period from actuation of 
said actuation switch. 

[Claim 16] Said control means is image pick-up equipment according to claim 12 characterized 
by controlling said compression means to change gradually the amount of information per unit 
time amount of the image data outputted from said compression means at the time of 
modification of said recording mode in a predetermined period. 

[Claim 1 7] It is image pick-up equipment which is equipped with an image pick-up means, a 
record means to record the image data obtained by said image pick-up means on a record 
medium, the control means that controls Mohd between a high-definition recording mode and a 
standard recording mode, and an actuation switch, and is characterized by for said control 
means to set said Mohd as said standard recording mode according to actuation of said 
actuation switch under photography by said high -definition recording mode. 
[Claim 18] Image pick-up equipment which is equipment which has high-definition photography 
Mohd and standard photography Mohd, and records the picturized image data on a record 
medium, and is characterized by recording said image data by said standard photography Mohd 
according to actuation of the actuation switch under photography by said high-definition 
photography Mohd. 

[Claim 19] It is image pick-up equipment which is equipped with an image pick-up means, a 
record means to record the image data obtained by said image pick-up means on a record 
medium, the control means that controls Mohd between a high-definition recording mode and a 
standard recording mode, and an actuation switch, and is characterized by for said control 
means to change said Mohd into said high-definition Mohd according to actuation of said 
actuation switch under photography by said standard recording mode. 

[Claim 20] Image pick-up equipment which is equipment which has high-definition photography 
Mohd and standard photography Mohd, and records the picturized image data on a record 
medium, and is characterized by recording said image data by said high-definition photography 
Mohd according to actuation of the actuation switch under photography by said standard 
photography Mohd. 



[Translation done.] 
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